The ab-initio SCF method [1] seems to be a now well established method for energy band calculations of one dimensional molecular systems. In this approach two problems normally influence the * Permanent address: Central Research Institute for Chemistry of the Hungarian Academy of Sciences, Budapest, Hungary.
results. The first one is connected with the number of neighbours that interact with the reference elementary cell. The second one is a common problem of all ab-initio calculations and is connected with the basis set dependence of the calculated quantities. The influence depends on the particular system treated. In hydrogen bonded systems one can expect that the basis set dependence is larger than the influence of neighbours. This is a consequence of the fact that the intermolecular distances in hydrogen bonded systems are larger than the intramolecular distances.
We will discuss mainly the basis set dependence of two quantities: the energy gap between valence and conduction bands and the widths of the valence bands. The results are given in Table 1 and 2. The experimentally [2] determined F-F distance (2.49 A) and angle (120.1°) of the zig-zag chain were used and the H atoms were placed along the F---F lines at recently determined [3] distances 0.95 A. In all calculations the number of Table 1 ).
crystal orbital from TI atomic orbitals.
neighbours is five, which means that each atom is interacting with 5 neighbour atoms. In two basis sets the number of neighbours has been increased (Table 1) . Few apparent conclusions can be done. Increase of the basis set leads to an increase of the energy gap. Large basis sets can produce a reordering of the bands. It was often claimed that in hydrogen bonded systems the p orbitals on hydrogens are of special significance. As can be seen from the results this statement is incorrect. The inclusion of p orbitals lowers the energy, but this result is trivial. The populations of p orbitals are very small. These conclusions are in agreement with results obtained previously [4] on hydrogen bonded clusters. The same effect can be observed also when 3 s and 3p Gaussian functions are added to fluorine. Such an inclusion produces a lowering of the total energy and is in fact more effective than the inclusion of a polarization function on hydrogen. The number of neighbours influences the results less than various basis sets. As was mentioned before this conclusion may be not valid for typical molecular crystals where the separation between the unit cells is of the same order of magnitude as the distances within cells.
